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Abstract

—_— ———
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.

In this report the quantitative data on how many minutes of instruction ;
were allocated to various aspects of a curriculum designed togteach initial . ’ )
addition and subtraction coacepts and skills is summarized. That data was
collected at grades 1, 2, and 3 in 8, 6, and 6 classrooms per grade respec-
tivelys The same curriculum materials were used in each class at each grade
level. The number of minufes spent on the 148 specific parts of the curricu-
lum were observed. Each part was then classified in terms of 29 variables
(40 codes). From this, data summaries of time spent on each code were prepared
for each class. *

4

The summary data reveals that each éﬁaés varies from others in important
ways. However, four important features are apparent:

1. Classes differ more on total allocated time than in terms of any
other characteristic.

2. Modification of the curriculum programs are generally made in all
classes to stress practice and skill acquisition and to reduce the time spent
on exploration and discussion of mathematical ideas. “

3. 1f students were judged to be 'poor," then even more practice and
less exploration was emphasized. -

4. 1f students were judged to be."good," then in addition they were
agiven the opportunity to explore.and discuss ideas.

.
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Allocated Time and Content Covered

in Mathematics Classrooms : —
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Anyone who has observed the same maqheqitical content being taught in
different élementary classrooms has seen tﬂat each classroorn seems to operate
differently from the others. Sometimes the differences are striking and other
times they are subtle. Sources for these differences are many: different
curricular materials, children with different backgrounds, teacher personality

' and so

differences, different emphasis on aspects of a "hidden curriculum,’
forth. The c&%ulative effects on pupil performance of these operational dif-
ferences is not always clear even though one is sure some classes are "better"
or more "exciting' ‘than others. ‘

The purpose of this paper is to summarize the observed quantitative dif-
ferences in content inélusion andtemphasis in several mathematics classrooms
which we believe infiuence what students 1earn.1 Documenting differéhceg in
content coverage in mathematics classrooms was one facet of the three-year

longitudinal study conducted by the Mathematics Work Group of the R & D Center

(Romberg, Carpenter, & Moser, 1978).

Population

The pépulation recruited in 1978 was eight first-grade classroom; in
three dif%erent schools (containing two, three, and three classes, Egspect}vely):_‘
The three schools were in the local Madison area so that.data_couid be éasily \
gathered. All three serve a middle c%ass‘population, are organized atround self-

contained, age-graded classes, and all had ?reviously used Developing Mathema-

tical Processes (DMP) (Romberg, Harvey, Moser, & Montgomery, 1974, 75, 76) as

their instructional program in mathematics.

During the first year of the study, approximately 150 children were in-
volved. At the end of the first year, one school glected.qyt to participate
further in the study. As a result, the number of children was reduced to
about 100 for the last two years. By the completion of the longitudinal

study, in spring 1981, 20 teachers had been involved.

1A more complete description appears in Romberg, Stephens, Buchanan, and

Steiﬂberg,‘1983.

¢

.
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Curriculum Materials . -

For this study the learning tasks were ;1ear1y defined. Addition and
Subtraction was the(content area in mathematics. All instruction was based
on the same curricular'ﬁaterials, which were speciaily prepared for the study.
Ten curriculum units were written in the general pedagogic style of DMP with s
which ﬁhe teachers were familiar (see Tabiell). Six were designed to teach
the representation skills associated with addition and subtraction problem
situations, together with the basic.éadition'and subtraction facts (Kouba &
Moser, 1979). The othér four were designed to teach algorithmic skills (Kouba
& Moser, 1980). Each curriculum unit was designed to take two to four weeks to
teach.' The first three units dealing with representation were taught in the
spring semester 1978-79 (grade 1Y. The remaining three on representafion and
the first two “on algorithms Qere taught in 1979-80 (grade 2). The last two
unlts on algorithms were taught in the fall semester 1980-81 (grade 3).
Furthermore, eachof the 10 tOPlCS is made up of several activities and
each activity is separated into one or more parts (see Table 1). The basic
instructional unit is an activity part. In_to%él, there are 148 parts, 67

activities, and 10 topics. All information was gathered with respect to each -

part.

Content Coverage Variables

v Ed

A scheme for classifying content characteristics was developed. Each

activity was coded in terms of 40 codes representing 29 variables. Hence, a

~data base exists of 5290 bits of inférmation about instruction on curriculum
parts (AO codes x 148 parts). Comb1n1ng this with the observatlonal data, we
kriow the number of minutes actually spent on each "blt" of content in each
classroom. These codes include 21 on content goals, 18 on specific content
objectives, and'ﬁhe appropriate time estimated, for each part.

Content. goal variables. First, each part of-each activity of the 10

topics $1-S6, Al-A4 (see Table 1) was classified according to the objectives
stated by the DMP authors.

Variable 1: _DMP objectives. Four codes were derived from teachers' notes

in the text material. Three classifications used were: preparatory, regular, .
and review. A fourth classification was devised to indicate the presence of

preparatory and regular objectives in the same part. B

D
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Table 1 - ° e -

>

Instructional Topics, Numbver of Activities and Parts, and Recommended

Time for the Longitudinal Study on Addition and Subtraction

e

Number of Number of Recommended

Area Topic Title \ Activities Parts Time
N3
Sentence - - . T -
Writin . ~ . . -
Grade 1 Ss1 ’ Initial Sentence Writing - 7 13 . 505, ,
S2 Sentence Writing: Part~Whole 8 ’ 15 ’ - 665
and Difference T ’ ) .
S3 Solving Number Sentences 6 .12 505
Grade 2 s& - Solving Situations 0-20 7 12 ' 625,
W .
"85 - Solving Situations and Sentences 8 15 615
0-20 ] B ,
S6 Mastering Writing and Solving 9 26 900

Sentences 0-20

Algorithms

Al Addition/Subrraction 0-99 5. - 13 490
No Regrouping
» \ 4 -
. A2 Addition of Two—digit'Numbers
with Regrouping © 7 14 550
Grade 3 A3 Subtraction of Two-digit Numbers. 6 13 540
) with Regrouping g
Ad Solving:, The Numbers 0-99 6 15 435
Totals 10 69 148 5880

Topics : Agtivities Parts Minutes
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Quality of Content Variables. Second, each part was coded in terms of

nine 'quality-of-content" goal variables. These guality—of-content goals were

first discussed by Marian Small in Research on Teaching from a Curricular Per-

<

spective (Romberg, Small, & Carnahan, 1979).

3

Variable 2: Importance of objecEives.' The importance of objectives was

assessed as being of great, moderate, or ‘little importance.. The latter cate-

gory was reserved only for those units Bgesented as optional to the teacher.

, Variable 3: Algorithmic nature of teaching. This goal was judged to be
present if a part of an activity involved the acquisit}on or practicé of a

skill. It was judged to be absent if the part involved sentence writing, prob-

* “lem solving or some other non-algorithmic activity. Some parts of materials

embodied both goals.

Variable 4: Intended outcomes were derived from the teachers' notes:

o .
These outcomes were (a) maintenance of concepts, skills, etc., (b) acquisition
of new concepts, skills, (c) preparation for new concepts, skills to be intro-
duced inh subsequent activities. , ) o

- Variable 5:. Concreteness was considered to be a feature if opportunities

were provided in the pért for the use of manipulatives of any sort (e.g.,
counters, blocks, apparatus). A part was considetred to lack concreteness if
these opportunities were not present.

Variable 6: Diversity of approach was considered to be a feature ii the

part departed from the "standard” approach of the units. The standard approach
igvolved the use of algorithms or sentence writing using whole ﬂumber quantities.
A diverse, or non-standard, approach did not incorpGrate*nuhbe;b quantified or
use of algorithms, e.g., use of lengths instead of numSer quantities, or fencils
in pots. Two classifications were used: diverse (non—-standard) and not diverse
(standard). .

Variable 7: Agpiications were judged to be absent if the part involved -

writing number sentences OT using algorithms apart from relgting the sentence
or algorithm to a verbal problem. Standard applications (8) were present if
students were expected to deal with "real" situations by means of verbal prob-
1cms; Other applirntioﬂs (0) were indicated through the use of money, graphs,

measurement, dice, etc.

y Variable 8: Explorapility was judged by the,inclusion of activities
which did not have predctermined answers. Explorability was considered to be

absent if activities presented to students had predetermined answers.
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! Variable 9: Encouragement of pupil discussion was judged to be presenk
if the part made speéific provision\for pupil/pupil og 6upitheacher discussion.’ -
. if specific pfoyisions were not made, then th@s feature was considered to be
o absent. ? ; . 0
2 "Variable 10: Cohesion. A part was coded as being cohesive if the teaéher,ﬁ
' in addition to introducing and developing an activity, was asked to summafize'
or discuss children's fesdlts. This feature was not limited to teachers' re-
marks at the concl@ision of a part, but was judged to be present if the teacher
is encouragéd to make summarizing remarks about or to discuss the outcomes of
children's work in. that part. -

Content objective variables. The content of the topics was also classi—

i fied in terms of the 18 intended instructional objectives under three gefieral
headings;

Sentence writing objectives include those situations where the,student is
given a verbal problem, involving the numbers 0-20 (or 0-99) that is solvable )
by using either addition or sﬁbtraqtion, and the‘pupil is to write a sentence -
representing that situation. Thesevobjectives are specified for seven types

- of verbal problems; and' for each type a further distincfion was made accordingj
to whether the numbers 0-20 or 0-99 were required either for writihg thg sen-
tence or for its solution. These 14 variagles are: .
” Variable 11. Simple joining (addition) (0-20) ~

Variable 12. Simple joining (addition) (0-99) "

Variable 13. Simple separating (subtraction) (0-20) ) .

Variable 14. Simple separating (subtraction) (0-99)

Variable 15. Part-part-whole (subtracfion) (0-20)

J Variable 16. Part-part—whole (subtraction (0-99) ’
(/ Variable 17. Part-part-whole (addition) (0-20)

Variable 18. Part-—part-whole (addition) (0-99)

Variable 19. ‘&omparison (subtraction) (0-20)

Variable 20. Comparison (subtraction) (0-99) )

) Variable 21. Joining-missing addend (subtraction) (0-20) .
- - : Variable 22. - Joining-missing addend (subtraction) (0-99)

Variable 23. All other forms (0-20)
Variable 24. All other forms (0-99)
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. Ogen sentence«obJectlves 1nv01ve 51tuat10ns where a pupil is givén an .

open sentence of the forma +b = or +° b 1nv01v1ng*the numbers 0-10 (or
0-20), solves the sentence. For this category, two variables were specified.

o

Variable 25. Open addition sentences

Variable 26 Open subtraction Sentences s

’

Algorlthm objectives refers to where a pupll is given two numbers whose

’~

sum is 0-99 and is to compute the1r sum; or where a pupil 1s given two, numbers

¢ between 0 and 99 and is to compute their difference. .
- Variable 27. Additiofi algorithm . .

Variable 28. Subtraction algorithm

In addition to the coding of content a final variable,

Variable 29. Recommended time, was assigned to each part. The recomménded

amount of instructional time considered appropriate to spend on each part-are
necessarily approximate, but do reflect the relative importance given by the

authors to particular parts, and to activities and to each topic.

v o

3

Observations

"Every day of instruction was observed and information was collected about
what was being taught. This obseryation data was coded using "time-on-task"
observat10na1 scheme whlch 1nc1uded a code about each part of each lesson which
- was being taught (Romberg, Small, Carnahan, & Cookson, 1979) From these ob-
servations we then know the number of minuteg; spent on each part of an activity
in each classroom. ‘ tL .

In summary, to examine content coveragD and 1nstruct10na1 empha51s 29 vari-
ables were created. From these codes we are able to’ quantify how time is spent

v

in classrooms on different aspects of the mathematics of addition and subtrac-

tion.

Results

The quantitative data about allocated time is summarlzed by classes within
d? each grade. First, overall time allocated to each topic is presented, then the

percent of recommended time spent on each part is used to summarize information

-]

2The observational procedure included data on teacher and student actions during

Y

instruction as well as content being taught.

LRS- : 9




on the content codes, and in turn these percents are used to characterize grades

~
s,

‘and classes. “ ’ . .
« . - . . ¢ T
Grade’ 1 The _summary information ‘on the number of parts t%ught, the numb®:
. of minutes spent and the percent of recommended time spent for all eight classes

" in grade'l 1is shown in Table 2. bimilarly, the percent of recommendeg time to
_the 39 content codes is shown in Table 3.
To identify content emphasis both a " tem—and leaf" diagram and & ''box-and-
whisker"’diagram (Tukey, 1977) for the percent of recommended times on each con-

tent code for all the grade 1 classes is shown in Figure 1.

Finally, to examine between class differences the percent of recommended

time for each class on the content codes,¥?s plotted w1th the average .class
recommended times. The plot for class 3 is shown in Figure 2.
Briefly, this data suggests that the eight grade 1 teachers were seléctive

n what was taught. Overall they spent less time teaching mathematics than

) was recommended (particularly on topics Sl and 52).4, Table 3 shows there is con- <
siderable variability between classes on each code for percent of recommended
time (e.g., DMP regular obJectives 0 to 146%, other applications 8 to 1144,
subtraction-comparison 0 to 116%). The average percent of recommended time

_ spent on each code, illustrated in Figure 1.is a very tight distribution with

“outliers" in the "bog—and—whisker"

most codes in the 50 to 707 range. The six
diagram indicate that teaching toward the DMP regular objectives (and prerequi-
51te/regular) were given more emphasis than other codes (944 and 72%). Also,
it is interesting that subtraction-comparison sentences was also strongly em-

¢ phasized (74%) since this was the primary approach to teach sentence writing
in the commercial version of DMP and replaced with part-part-whole in these
materials. Apparently, because of the teachers' prior experience, thEi/spent .
more time on what they were familiar with than other sentences. At the other ’
extreme they spent considerably less time on optional parts (little importance,
427%) and on parts that encouraged exploration (40%) or pupil discussion (39%).

In addition, each class was compared w1th their grade average profile

For five of the classes, although their total allocated times varied, the '
relative emphasis was very similar to the grade average--profile. Two of ‘the )
classes differed® significantly but were similar to each other. In‘these

classes (see Figure 2 for cigssroom 3) considerably mure emphasis was given to

-

Lrd .
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) Table 2 B . -
Numbef of Parts Tahght, Allocated Time-and Percent of Reéommended .
- s . ’ : = .
- s Time by Topic and Cldass for Gradg\l . - . * ’ . .
. , - | ) i ]
§-1%" ~  ~s-2 - S s-3 Total
. R — . & P
a . N N N N
T , . ~Parts Minutes <% Parts Minutes.: % Parts ' Minutes 7%  Parts Minutes %
[ (13) . ’ (15) \ (12) . (40)
Qlass . N )
, 1 11 372 74 13 0329 49 11 411 © 81  35% 1112 66
: 2 10 238 Y47 . 10 252 38 '8 160 32 28 650 39
- 3 - 10 308 61 12 416 63 . 10 505 100 32 1229, 73
b 0 0, c0® 11 . 39 60 11 452 90 22 848 51
5 8 386 76 . '6 186 28° 0 o o® 14 572 34
6 10 - 300 59 11 212 32 6 130 % 27 642 38
~ .7 11 - 398 ‘79 12 392 59 9 509 101 32 1299 78
8 13 427 85 12 412 62 12 599 119 37 1438 86
Average 10° 304

69 _ 11 324 49 10° 346  78¢

’

a . . .
rhe observation data were not usablerdue to inadequate coding,

*

bThe teacher used only portions’of $-2 and none of S-3..

T . ' . s
c 9 ¢ N .
The average is based on 7 classes. ©F
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& Table 3 Z?
Percent of Recommended Time by Content CGoals and Instructional Objectives and hy
Class for All loplce for Grade 1 ~
&
Clasziftcatlon of Importance aof Alporlttunic Nature Intended
UME ubjectives Objectives of Teaching Out cones Applicntions
o .
) » b 0 [5) 4 [ o 3 P4 P ] > 0 LN (2] > O >0 > » X o m (2]
» r % 3 § § £ F ¢ €& zpo o3& :f B 3% 37 %F % ¥ g 3
" 0 . 1] . ~ . ) [ 0 [P g - ] 0, -0 -0 - - [ " O "
» ~ ” - ~ [ - " L] o~ ] [T-9 1Y o b © w -
£ N n E‘ t 7] . (1] [ . . . " " 19
: a © @ ' 5 5S¢ * Fa ]
°-° ’ ’ g A - wn
w o < " 2 g
[ ) sl w2
~ “w o
-
¢ . 00
. am r— Nl
Clans
PR 60 20 0 76 66 69 67 76 63 0 23 60 15 57 63 74 55 83 68 53 55
2 (¥ 13} 4] 32 43 18 24 N 40 0 0 44 J5. 34 3b 40 37 40 28 24 30
3 62 . +b 0 8?2 79 95 16 93 65 ) 120 60 85 55 71 68 61 102 n 42 68
A 4 b 0 82 53 51 31 78 39 0 60 45 56 32 34 46 35 86 26 2) 64 '
S 49 0 0 0o - 29 b4 35 19 40 0 ] 34 36 26 23 8 51 21 24 23 17
. 6 44 M 0 28 38 3/ ’62 21 46 0 25 37 40 37 37 49 42 2) 26 3] 32
7 64 N V] 88 /7 67 62 18 77 0 40 a) 74 58 71 83 1 86 48 54 15
4 12 P 0 Bty 94 81 64 69 93 0 33 78 94 70 90 114 > 81 A ) 67 64 15
Ave, 54 94 0 12 61 61 42 59 38 0 58 55 62 46 53 60 54 64 40 39 52
Total .
Recom-
meuded )
Minutes 1170 140 0 365 960 460 255 490 1185 0 30 825 820 990 715 345 885 445, 380| 920‘ 390 |

El{llC 12
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Algorithms
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Open
Sentences

Table 3 (continued)

ntence-writing

-~
<

S

Subtraction ov = ©o & o o © o © o
Addition ’ | o o 'c » € = o o © =]
O — <
Subtraction 0-20 v onoe 2 3 JIYR S A A
3
N w
Addition 0-20 2 2 2234 8 3 2 8 v
=
4
Other 0-39 o 5 © o © o © & ©° o
Other 0-20 c o o » o o o o 2 o
o {
Subt-Join- o

Addend 0-59

e SRR B
Ao
wwwwuconumnwmos s o o © o ©w ©o o o @
Subt~Cozparison |, m e = 35 o £ 2 =2 = b
] ~
0-20 o~
».ammmumﬁowuﬂn o o o o © o©o o © o <
Whole O-
Add-Part Part e 2 2 2 2 & 2 4 a
whele 0-20 e
Subt-Part Part e ©€ o © o o ©o o © <
Whole 0-99
Subt-Part Part 2 ° 2 5 % & A <
whele ©0-20 - - o
Subt-Sinple o o © © o o © o o (=
Separating 0-99 -
Subt~-Simple ~ o o 3 3 2 9 s 5 M/v
Separating 0-20 - @
Add=-Siomple o o o fe) o o o o o
Joining 0-99 - <
-

<

Add~Sinple 5 R 2 RSB m 5 —

Joining 0-20

IC

Recom-

E

Class

1

2

3

h

5

6

7

8

Ave

Total
mended
Minutes

P
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Figure 1. '"Stem-and-leaf" and "hox-and-whiskers" diagrams of average percent

of recommended time for all codes on all topics for grade 1.
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Figure 2, Plot of class and grade perceﬁt recommended tmes for all topics:

Grade 1, class 3.
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skill development. The date for the final class fdiled to fit either category
because much of the curriculum was not taught (Class 5). In fact, this teacher
felt DMP was not structured enough and replaced DMP with math worksheets:

Overall, this data suggests that in these classrooms the DMP activities
were modified in systematic ways both to lessen the"ghildren's opportunity to
explore and discuss mathematics and to emphasize acquiring skills. '

Grade 2. Because the topics taught in grade 2 involved beth sentence
writing (S) and algoriikmic (A) topics, the data for the six classes in this
grade have been summarized for both content aspects. Overall time allocated
to each topic is shown in Table 4. The percents of recommended times to each
content code for the S topics is reported in Table 5 and for the A topigs in
Table 6.

’ The "stem-and-leaf" and '"box-and-whisker" diagramé for the class average .
- percents of recommended times on each code are shown in Figure 3. And finally
the plots comparing class and grade recommended times for class 4 on the S topics
and class 5 on the A topics are in Figures 4 and 5.
g In grade 2 considerable time was spent on the initial topic (S4) (probably to
get a "good" start and to rgview ideas from grade 1). ,Toéics S5 and Al were

reasonably covered; Topic S6 was barely taught (an average of 9 of 26 parts

taught). This topic is filled with activities to reinforce mastery of sentence
writing and addition and subtraction facts. Apparently, these teachers felt the
prior work in S4 and S5 were sufficient. Topic A2 was reasonably covered in '
five of the six classes but quickly because it was the end of the school year.

The percent of recommended times on content codes and the average recom— <
mended times for all six classes on the S Topics show considerable variability
“across codes but less between class variability than was evident in grgde 1. The
"stem—and'leaf" diagram for the S Topics shows a bimodal distribution with
heavy emphaq1s on all sentence writing objectives, and little use of optional
activities. For the A Topics more between class varlabllity is evident and the
distribution of percents is much tighter. The outliers reflect more overall
emphasis on open-sentences, little use of optional activities, cohesive activities,
R or skill preparation. Furthermore, similarity aﬁross the classes
is evident in that for four of the six classes the pattern of emphasis was
‘similar to the<average for both the S and A Topics. Only class 4 on the S ’

. Topics and class 5 on the A Topics varied. The teacher in class 4 (see Figure4), who

17




Table 4--
- Number of Parts Taught, Allocated Time and Percent of Recommend ed
Time by Topic and Class for Grade 2
S-4 -5 S-6 ' A1l . A-2 . Total
», N " ¢
v AN
N N N N ' N \ ‘
Parts Minutes % Parts Minutes % Parts Minutes % Parts Minutes % Parts Minutes % Parts Minutes %
(12) (15 (26) (13) (14) (80)
Class |
1 12 654 « 105 14 420 68 10 280 346 12 485 99 14 401 73 62 2240 72
2 11 908 145 11 AéS 79 7 347 43 11 420 86 13 - 437 79 53 2597 84
i
3 12 . 858 137 14 620 101" 10 430 53 11 598 122 13 523 95 60 3029 °  98+F
4 11 909 145 11 713 116 7 503 62 10 487 99 5 234 432 44 2846 92
5 12 600 9% 12 571 93 10 363 45 13 577 118 13 410 75 60 ’ 2521 81
6 10 820 131 9 406 66 9 347 43 11 T 424 87 11 517 94 50 2514 81
Average 11 791 127 12 536 87 9 378 46 11 499 102 11 420 - 76

3mhis class had completed only half of the topic when the school year ended.




ay 0

' Table 5
,Q
Percent of Recommended Time by Content Gnals and Inatructional Objectives and by -
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Table 5 (continued)

Open
» Sentences

S

. Algorithms

Sentence-writing

Subtractioo
?
Addition

Subtraction 0-20

Addition 0-20

Other C-99

Other 0-20

Subt-Join-
Aldend 0-99.

Subt-Join-
Addend 0-20

Subt-Comparison
0-99

Subt-Comparison
0-20

Add-Part Part
%hole 0-99

N, .
Add-Part Part

Whole 0-20
il

Sybt-Part Part

whole 0-99

Subt-Part Part
Whole 0-20

Subt-Sizple
Separatiryg O-v9

Subt-Si-ple.
Sevarating 0-20

.

Adé-Sizrle
Jolairg 0-99

Adé-Sieple
Joinfing 0-20
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|

] 104 0 52 53

116

70

105
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104

109

68

66

119

]

164

0

85

193

155

135

144

2

15

3 .

0 146 0 149

103

141 0 144 0 140 ] 149
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67

65

195

218

231

204 0 214 0 225

4

50
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Algorithms

Open
Scntences

‘Table 6 (continued)
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Sentenco-writing
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Q Figure 3. "Stew-and-leaf' and "boxv-and-whis'}cer'.' diagrams of average.percent

of recommended time for-all codes.on the §.topics and the,A topics
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Grade 7 Recommended Time

Above - Below
% Code % Code
195 Other sentences 0-20 57 Explorability

204  Add-simple join 0-20
214  Subtract-simple separate 0-20
218 Subtract-join addend 0-20
225 Subtract-part/part/whole 0-20
231  Add-part/part/whole 0-20
t
Figure 4. Plot of class and grade percent recommended times for all codes on

the S topilcs: Grade 2, class 4.
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believed the students were the "low" group spent considerable: more time on six -
sentence writing objectives (on the A Topics this class was not dlfferent)
Class 5, on other dther hand (see Figure 5), who had the "high" group, did not,
differ from the average profile on the S Topics but on the A Topics spent con-
siderably more time allowing students to do optional activities, explore prob-
¢ lems, work on other applications, etc. ,
Tn summary, the modification of the'instfuctional materials toward a skills-
orientation by teachers in grade 2 is as evident here as in grade 1. The only . “
new element is the belief that children with different levels of "ability" should
do different things; more "drill and practice" for "low" students, and more

<

"explorations' for "good" students.

Grade 3. The same summary tables and figures for the six grade 3 classes
are ‘reported in Tables 7 and 8 and Figures 6 and 7.

) For these six classes the‘teaching of these topics when the two-digit
algorithms are to be mastered is important. Overall, more time is spent on
these topics than was recommended. ﬁo&ever, across the content codes there is
considerable variability. The distribution of average recommended time is i,

¢ tight (97 to 128%). Only work on addition and subtraction facts and worksheets
are emphasized and optional activities a;é not used (net at all in four classes).
- ' Finally, five of the six.classes are very similar to the average profile
for grade 3 (see Figure 7). Only class 3 differs. Here, with ''good" students
optional activities are taught with lots of work on concrete applications, and

algorithmic performance is emphasized less. P

’

Sumpar

Each of the 20 classes observed in this study differs from the others on
fhe dimension of what mathematics contént is included and what is emphasized
when teaching children to add and subtract. The quantitative'data on how much
time was spent on various aspects of mathematics, however, reveals four impor-
tant features: _

First, the primary difference between classes at each grade level was in
terms of total allocated time to mathematics and not on what was emphasized.

Second, teachers modified the program by selecting parts to be taught apd,

how much time was then spent on each part. Furthermore, the dominant pattern

was not to select activities which encourage discussion and exploration and to

ERIC
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- rat




Table 7
Number of Parts Taught, Allocated Time and fercent of Recommended

Time by Topic and Class for Grade 3

A-3 A-4 Total

N ' N *ON
Parts Minutes % Parts Minutes 7% Parts Minutes %

(13) (15) (28)

Class

1 13 696 129 7 377 122 20 1073 126
2 12 620 115 6 _ 374 121 18 994 117
"3 12 743 138 7 . 327 105 19 1070 126
4 12 600 111 6 300 97 18 901 106
5 12 510 94 6 252 81 18 762 90

6 12 705 131 6 465 150 18 - 1170 138

Average 12 646 120 6 349 113




Tabla 8 (continued)

Algorithms

Open
Sentences

Sentence-writing

)

Subtraction

Addition

~

Subtraction 0-20
Addition 0-20

Other 0-99

Other 0-20

Subt~Join-~
Addend 0-99

Subt-Join-
Addend 0-20

Subt-Coxparison
0-99

Subt-Conparison
0-2"

Add-Part Part
Whole 0-99

Add-Part Part
Whole 0-20

Subt-Part Part
Whole 0-99

Subt-Part Part
Whole 0-20

Subt-Sizple

Separating 0-99 -

Subt-Simple
Scparating 0-20

Adé-Sicple
Joinirg 0-99

2dd-Sicple
Joining 0-20

”

Class:

163 163 151 113

105

151

110

140

134

111

0

114

0

95

114

110

110

100

156

98

133

123

99

143 143 9l 115

103

128

0

141

0

133

126

115

167

-88

102

177

177

102

113

98

106

98

99

86

90

98

123

123

63

79

72

73

66

75

n

145

174

160

160

105

140

123

120

113

132

120

11 117 107 128 97 146 146 122 108

109

109

Ave.

W40

250

30

30

315

190

415

240

275

425

285

O
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Toble B

at Goaln and Instructional Cbjectives and by

Class for All Toplea for Grode 3

Classification of Importance of Mgocithmic Nature Intended
DMP (bJecctives Objectlives = of Teaching Outcomes Applications
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4 111 97 0 0 106 120 0 101 102 117 0 96 110 93 113 109 97 115 98 17 99
5 94 81 0 0 17 132 0 102 71 107 0 80 94 86 106 87 64 123 104 89 12
6 131 150 0 0 130 176 0 172 121 133 0 130 141 163 154 169 104 156 ™ 149 147 119
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emphasize skill development and practice via worksheets.

Thirds for a class of‘“poor“ students the dominant pattern of activities
was accentuated. These students were given more practice on skills and less
opportunity to explore and discuss ideas.

Finally, only with classes of "good" students were there any variations.'
With these students while practice of skills was not diminished, more optional
activities were selected and more time was spent on exploration.

In conclusion, the mathematics program that was actually taught in these
classrooms varied considerably from the intentions of the developers. For

children, what it means to know and do mathematics is effected by the deliberate

selection of activities and how they are emphasized in classrooms.

.
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